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Dividing by ex and equating to zero, log — =i. 
Whence, — — ]/e, and x- 



x v ' j/e 



MECHANICS. 

104. Proposed by F. P. MATZ, II. Sc, Pb. D„ Professor of Mathematics and Astronomy in Irving College, 
Mechaniosburg, Pa. 

From a locomotive and tender standing still on a bridge, the pressure on 
the bridged is p 1= =80 tons. The track is supposed to be straight and practically 
horizontal. Had the locomotive and tender been running at the rate of r=60 
miles an hour, how many tons would the pressure on the bridge have been ? 

II. Solution by G. B. M. ZEER, A. M„ Ph. D., Professor of Chemistry and Physics. The Temple College, 
Philadelphia, Pa. 

Regarding the earth as a perfect sphere and neglecting its rotation, we get 

for latitude, 6. 

Wv 2 
Centrifugal force=-p^_=/, 

where TT=80 tons=160000 pounds, 0=60 miles an hour = 88 feet per second, 
0=gravity=32.16 feet, i?=radius of earth=3956 miles^'20887680 feet. 
,_ 1239040000 _ 1.8445 , 

•'•• f- 67l747788.8cos0 - cos0 P ounds - 

If the locomotive is running on a great circle, /= 1.8445 pounds. 

P=pres8ure=TF-/=159998. 1555 pounds. 

.•, P=79. 99908 tons, or practically 80 tons, the original weight. 

105. Proposed by 6. B. M. ZEER, A. M., Pb. D., Professor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

Let 2a, 26 be the diagonals of a rhombus, <p the angle the principal axis 
at the mid-point of a side makes with the diagonals. Prove tan2<p-|-£tan/?, 
when /? is an angle of the rhombus. The principal moments of inertia about 
this mid-point of the side are ^n{5a 9 + 5b s ±l/[25(a 8 + & 8 ) 2 -64a s & 8 ]}. 

Solution by the PROPOSES. 
Let ABCD be the rhombus, side c. EF, FB the axes; IDAB—/.EFB 
=/S ; Z 0=the angle the principal axis makes with the side A Bat its mid-point F ; 
Z <p, the angle the principal axis makes with the diagonal. 

Then Sma:i/=y38in 8 /J ( ( (a; + i/cosiS)2/ctaa'i/=ijOC 8 sin/?cos/?=imc i! 8in/9co8/3. 
Sma; 8 =psin/S I j (x+ycosP)* dxdy= -jVn(c*+4c*cos*/J). 

•/ —ln<S ft 
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^,my 2 =psin 3 fi ( I y 2 dxdy=imc 2 sin 2 p. 

J -i<s^ 

l-1-4cos2/? 
But 20= ; 9+2<p. .-. tan2(?=!tan/?. 

^cos 2 0+/?8in 2 0=i?n(c 2 +4c 2 cos 2 /?), 48in*0+/9co8*0=iroc*sin*0. 
.-. .4=^ ¥ mc 2 [5+v / (17 + 8cos2iS)]. J?=^ mc2 t5-)/(17 + 8cos2 / ?)] 

2 i.n « a *~ b * oo (a 2 +& 2 ) 2 -8a 2 6 s 

c 2 =a 2 +6 2 , cos/?— — , cos2/?— — 




a 2 +62 ' " ' ( a a + fta)2 

.-. ^=^m{5rt 2 +5ft 2 + 1 /[25(a s +6 2 )-64a 8 6 2 ]}. 
£= T i T ,n{5a 8 +6 2 - 1 /[25(a 2 +6 2 )-64a 2 & 2 ]}. 

106. Proposed by J. E. CRAIG, A. B., New Germantown, N. J. 

The centers of the two wheels of a bicycle are three feet apart. 

(1) If a rider wishes the rear wheel to trace a circle 14 feet in diameter, what must 
be the diameter of the circle traced by the front wheel? 

(2) If the rider weighs 120 pounds, and his center of gravity is 3feet from the ground, 
at what angle must he lean to make one revolution of the circle every 3 seconds? 

Solution by G. B. M. ZERR, A. M., Ph. D„ Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa. 

(1) The line that is tangent to the hind wheel's path passes through the 
center of the front wheel, caused by the rigid frame work. 

.-. J R= 1 /(9+49)= l /58=7.615773 feet. 
2.E=diameter traced by front wheel=15. 231546 feet. 

(2) Since the man must be in equilibrium we do not use his weight, and 
we may regard him as moving around in the plane of the track. Suppose he is 
midway between the wheels. 

Let 6 be his inclination to the vertical, 0=gravity, /— i> 2 /r=centrifugal 
force. Then grsin0=component of gravity perpendicular to man's direction, 
/cos0=compohent of centrifugal force perpendicular to same direction. When in 
equilibrium these forces equalize each other. 

, - . <7sin0=/cos0=(u 2 /r)cos0. 

.•. t&n0=v i /gr. 

r=j/(49+4)=7.1589 feet. i>=14.3178tt/3 feet=14.9936 feet per second. 
, (14.9936)* Q7R0 . 

• • tan * = 321X7.1589 =- 97625 - 

.-. (9=44° 18' 41". 

107. Proposed by M. E. GRABEE, Student, Heidelberg University, Tiffin, 0. 

Two particles attracting each other inversely as the square of their distances apart, 
are constrained to move in straight lines which intersect each other at right angles. How 
long will it take for the particles to meet and how far does each particle move f 



